The phenomenon of "acute tolerance" to thiopentone was re-examined in 82 subjects with induction doses of 2-15 mgkg~'. There was a strong positive correlation between the venous plasma thiopentone concentrations on recovery from anaesthesia and the induction dose, expressed as either mg kg"' or mg m~ 2 . Recovery time was proportionately shorter with larger doses, being directly related to log, 0 of the plasma concentration at awakening.
There is great individual variation in the response to thiopentone, including the dose required to induce anaesthesia and the plasma concentration at which patients recover consciousness. The work of Brodie (1952) clarified the latter; each of four subjects was infused with two different doses and it was seen (table I) that the plasma concentration at recovery was greater when the larger dose of drug was given. These doses are outside the range used today, but Dundee, Price and Dripps (1956) described a phenomenon which they called "acute tolerance" to thiopentone. In 16 subjects given single doses of thiopentone ranging from 2 to 12 mg kg"' they found that patients receiving the larger doses awakened at a greater arterialized venous plasma concentration of the drug than those given smaller doses.
With the availability of modern and less timeconsuming analytical techniques (Toner et al., 1979) a further, more comprehensive examination of the phenomenon of acute tolerance was undertaken in 82 unselected, unpremedicated adults. The dose of thiopentone ranged from 2 to 15 mg kg" 1 and venous blood was used for analysis. The findings of this study have been summarized by Dundee (1980) and Dundee and others (1980) .
METHODS
Doses were allocated at random and injected rapidly over 2-5 s. The time was noted from injection to recovery (open eyes on command). In some patients the thiopentone was given well in advance of operation, the time to recovery was noted and anaesthesia was reinduced with nitrous oxide in oxygen and a further small dose of barbiturate. With larger doses a short operation was carried out during nitrous oxide in oxygen anaesthesia, but nitrous oxide was discontinued immediately and recovery usually took a further 3-5 min. Immediately on waking a venous blood sample (for thiopentone analysis) was drawn from the arm opposite to that used for injection. Plasma thiopentone concentration was estimated using an Anachem High Performance Liquid Chromatograph fitted with a fixed wavelength ultra-violet light detector (254 nm) with sensitivity set at 0.08. A reverse phase (15 cm x 0.3 cm i.d.) spherisorb 10 ODS column and a mobile phase of methanol-water 50 : 50 at a pressure of 7000 kPa was used (Toner et al., 1979) .
In presenting the data, the dose of thiopentone is expressed as mg kg"' except in figure 2. Student's r-test and linear regression analyses were used as required.
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RESULTS
Eighty-two patients were studied. The relationship between the plasma thiopentone concentration at awakening and the dose administered positive linear relationship between these two factors (r = 0.694). With the dose expressed as mg m~2, a similar relationship was shown with a correlation value of r = 0.654 ( fig. 2) . Hereafter, the dose will be expressed as mg kg"'. Figure 3 groups the doses of thiopentone and table II shows the significance of the difference of average plasma concentrations in the thiopentone groups. and venous plasma concentration at wakening (|ig ml" '). In the group receiving less than 3.5 mgkg" 1 , seven patients did not go to sleep, but samples <3.5 3.5-5.5 5.5-7.5 7.5-9.5 9.5-11.5 11.5 + were taken between 1 and 2 min after injection; this also applies to one patient in the group receiving 3.5^5.5 mg kg" 1 . These concentrations were less than those of the patients who went to sleep (P<0.1).
Although averages of plasma concentrations and wakening times between consecutive groups were not significantly different (table II) , a highly significant (P<0.02) difference was found between alternate groups. There was a less marked correlation (r = 0.56) between the dose of thiopentone and time to recovery.
However, using the grouping of doses shown in figure 3 , a very good correlation (r = 0.98) between log 10 average plasma thiopentone concentration on wakening and the average recovery time was obtained (fig. 4) . 
DISCUSSION
A comparison of figures 1 and 2 suggests that there is little advantage in using mg m~2 as a means of expressing the dose of thiopentone rather than the more commonly used mg kg" l . This paper does not elucidate the mechanism of the phenomenon of acute tolerance. The present study confirms the relationship found in the smaller series of Dundee, Price and Dripps (1956) . Although the correlation coefficient in the earlier data was 0.74, based on only 16 patients, this compared favourably with r = 0.694 in the 82 patients. One may question the validity of venous concentrations of thiopentone, but generally the blood was sampled 4-5 min after induction and by that time the difference between arterial and venous concentration should be negligible.
This study further substantiates the view that plasma thiopentone concentration is a poor guide to the depth of anaesthesia; the findings regarding concentrations at recovery support those of the previous study by Dundee, Price and Dripps (1956) and that by Brand and others (1961) who found no correlation between plasma thiopentone concentrations and the "depth" of anaesthesia as judged by the electroencephalogram.
The medico-legal implications of this finding are obvious. Serial plasma concentrations may be a guide to the depth of anaesthesia and to the speed of recovery, but isolated concentrations are meaningless. Figure 5 shows the distribution of plasma concentrations of thiopentone at the time of recovery in these 82 patients. Undoubtedly the phenomenon of "acute tolerance" is a major factor in this scatter. , Dundee, J. W. (1980 
SUMARIO
El fenomeno de "tolerancia aguda" a la tiopentona se volvio a frnminar en 82 pacicntes mediantc dosis dc induccion de 2-15 mg kg" '. Tuvo lugar unafuertecorrelacionpositivaentre las concentraciones de tiopentona en el plasma venoso al recuperarse dc la anestesia y la dosis de induccion, exprcsada bien en mg kg" ' o en mg m" 2 . El tiempo de recuperacion fue proporcionalmente mas corto para las mayores dosis, viniendo relacionado directamentc al log, 0 de la concentracion de plasma al momento de despertar.
